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Moore’s Law for Biology
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An Engineering Question

Can simple biological systems be built from 
standard, interchangable parts and operated in 
living cells?

Or, is biology so complex that each case is 
unique?



Education Driving Research



E.coli-brator
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are needed to see this picture.



Device-Level System Diagram



Population-Level Simulations
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System-Level Timing Diagram



Parts- and Device-Level 
System Diagram



DNA Layout



An Abstraction Hierarchy
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Part Characterization



Parts Repository

• Over 500 available parts
• Over 1000 parts specified



Synthetic Biology Competition
2004

• Five Schools:
BU, Caltech, MIT, Princeton, and UT Austin

• Large DNA Synthesis budget
• Funded by NSF with support from DARPA
• Jamboree in November 2004



UT 2004 SB Competition Team



UT 2004 SB Competition Team
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UT 2004 SB Competition Team

Lens ripped off of overhead projector

Pile of cells/agar
Casserole dish

Thermostable chassis

c/o Jeff Tabor



c/o Jeff Tabor

UT 2004 SB Competition Team



Escherichia ellington

c/o Jeff Tabor & colleagues



iGEM 2005

• intercollegiate Genetically Engineered Machine Competition
• 13 Schools

Caltech MIT UC Berkeley
Cambridge, UK Oklahoma UCSF
Davidson Penn State UT Austin
ETH, Zurich Princeton
Harvard Toronto, Canada

• Jamboree, November 2005
• Sponsored by Microsoft/MIT iCampus and Harvard
• iGEM 2006, and beyond



Is Synthetic Biology Good or Bad?







From: XXXX
Subject: Endy Letter
Date: January 6, 2005 9:45:17 AM EST
To: endy@mit.edu

Dr. Endy,  

I am a sophomore at XXXXX High School in Connecticut and have 
recently taken an interest in Synthetic Biology.I am writing to ask for your 
help because i am having difficulty in obtaining information,and
understanding some of the information i already have. Anything you can 
send my way would be greatly appreciated…

…I will soon begin working on a proposal to create a BioBrick, any 
information you can send me on their creation would be excellent.

-Sincerely,       
XXXX XXXX       
XXXX High School 
-Grade 10
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National Impact & Issues
1. Biology is our next technology.  

Are we going to compete or not?

2. Future biological risks & national defense?
Risk of not knowing what can be done
Risk of not being able to monitor
Risk of not being able to respond
…

3. Widespread acceptance of responsibility for direct   
manipulation of genetic information.

4. World-wide leadership in the constructive technical and 
economic development of biological technology.   


